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The method involves positioning a prism on a mask substrate (4) . 
The refractive index of the prism is the same as that of the mask 
substrate. An original picture path (5) is drawn on the surface of the 
mask substrate. The pattern is made of an electrically conductive 
material. A light is incident through one slope of the prism on the 
original picture pattern surface. 

Total reflection of this incident light is performed through the 
other slope of the prism. A light sensitive material (7) is provided on 
the original picture pattern side of the mask substrate. An evanescent 
wave is propagated to the light sensitive material on the sample 
substrate. 

ADVANTAGE - Enables transcribing pattern of 0.2 micrometer 
thickness or less. Enables miniaturization of semiconductor device. 
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m#m2) ±Rtt?z>^z2&tiL<D-?x? wow tyt 
Rfe-r z&xmm t &mmw - >©m n»©«/hTH* 

[»*13] YX?S&©-?;^ffi©JiJ;*# 
JRH/t * - > © M n 8B©ft /J^ffi&tT <!: $ n& £ t £ ft 

m. 

ktzmxmmim, m2m£rc\tm3mzm<nrtf- 

^4«E«©/^->stft*&ttte^m 

& * c t t-r #«Jg 4 sie*©/^ - >myt 

t \Z «k o TKRrt * - JH9JT * C t t 

1*. S2«, jfSSgS&ttaMJSES© 

[»*«10] WEBH/^->©**jWE9*fctt» 
#Sn*S«©lS^$&tt«3fc**«kD*3<. KKH 

1] -£©^ffiKISHA*->rtWnT^ 

tm««*.**K, kt***k©«h/^->©»&> 

XA> l*yjXA**UTV^^aMS«©rtl8«l^*T 
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2 

mt?z>m*imi im*tc\v% \ 29tE«©/^-> 
svxi' ss*tR»fs©i¥$ s^rr s it3fctt*m©*«T 

JBl 3JBE«©^->(i3e*fctME3fS*. 
[MJI15] S9E£«fcAltl/fc3fc#S«l*9T«»[sl 

©±e»*i*su ^Ritoat^aasttW'v©*** 

4«E«©/l^->^*fc«te¥SBo 

m*mi 6] wEJBH^^->swr*s«t«nEy 

mim 1 7 ] ME^'J XA©7Jrtff*JH9BtT l *tc 

#«s&i m »i 2mtLit\m \ 3«e«©/^-> 

<k fiffl£*r&© £ * © 0J£;m6mT v> 5 v x ? S 
«, KTX^S«©MH/^->&»^nTV^gS(c 
UTEfll*n^"3*1BK3ttfi* , r*«*B» 1 1 h 
fcttEtt«£fctt©&»©H»fcMt^*H#S**.S 

o©H»©ffitm«s*a"rsfc»©#a«kDfto» itt 

E=s>©H»©ffi«H«*»Bf«©H<!»c**t#, WE 

mxmi 9] «©irriBWtt««*fiirr*A«T»* 

n-sv^^-e^-pT, wEv^^©aat#»t:»-r*«i 
40 ©Br©jm/t^*->©a3KtftzMiKi"«ff5M2tt©ffd' 

«tt»»T***n*»*JH 1 1 *fc«W*« 1 8 ©/•< 
[»*«2 1] ^UXA©ffl»iBfcS»»Jh«©«lt6 

nfefi^« 1 1 ziturnxm 1 8 on^->m%tfz\t 

[^BJ©^iffl^tfiBJ] 
[0 0 0 1] 

50 [83t±©HJ8#n *^bj«, *«#Uy^57^tt 
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[0 0 0 2] 

[«£*©&«] *ft«V»T/^^->*«9**V»l*«* 

^?MStl'5/t^->OS/KSdlt 3fc©@$rk:«k 
,Ttft5n> 0. 6A/NA U:ft©ifcBs NA : 
^>X©MP&) T#A^n^>o £©IS**iB*.*#8! 
fcl/T*M&¥ 62-50811 hBftftflS 
«*W«SnTV>*. *£, &PB¥0 4-2 6 7 5 1 51: 

[0 0 0 3] 

S-ltS&ffitLT, §^¥6 2-5 0 8 1 1. #M¥0 
4-2 6 7 5 1 5fcH«3nTV»*SafiS«J8l/CtK 
ffiWH«*fc**l/r2NA/A (fiU NAttU>X 
©IPS, Al*3fc©*fi) 

KJm^&ffifcSfflLTfc, 8MK*ettO. 15Mmt9 
«©*/JV^->TfftL;W»&tt"C^fcV». 
[0 0 0 4] VMMS^fcS^ttXME^ftW 

jSI9:*t^ofc©ta5i'i^©^5i«*K ^ 

■feXftHHtfe Jttf ©fc© ©# < ©&£#&£ . 
[0 0 0 5] fct, »Mfc#£JB^ 
T±E©3te©®*Tfc<k**'M£^fc©l®#*fi* :5ft 

[0 0 0 6] 

****<*«!©»**«*.**:»* HfW>6©Xfl» 
#£L, X/t*yfe>Mlt*«WBU 0. 15m 

[0 0 0 7] 

tcxirrs. c©iww/i*->iBfc**fc#i*fc*w 
zxmet: (i) as«ji'r*J:3fc»rra^fc*» 

[0 0 0 8] 
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4 

s i n0>l/n (D 
■fib, nttWH/^->*^*'' , ***S®B*f** 

¥£#0 fc:fctfa«W«tt*© 1 »$#©£ 

/t*->Sfc9"tSfc©» EP£, 0. 3tfmE(±©^ 
fcrt^-^ifc/hft/^-^tfilttl'Sfc*. 03 ©J; 

-rsMPBB (0. 3/im£U©Tm) 

eas-rs. rniao, *£&nn«Ttt3t©£irrs 
< . «*nn«Ttt****#*fc*a < 

fcftfc, ±B©£R»!H!fllc±0lHlifr3tt©fi«£BJt 
[0 0 0 9] X/^yt>h«©SMWft»*!^ 

#00*0 8 fc«t. 

[ooio] w#k*v»t», ^tau*i»<r^*, ft 

«ftTtt»<»fl£Tfllf©»*^U*KfVi1?V>5. £© 

6*»©«/vt*->-*tfc«fc 19/jvs < tftw-ntfft & 
una. x/t*yHr>MW* , rx***aM*»& 

.30 [ooii] Tx^aMRiciaia^^-^*** 

flsr*ct««T**. bpi>> 08©<fc5fc{§jrrs#5 
•est, pa«* 6 ^«#av>fc»e»/w--«8 < fc 

[0 0 12] ±B©W##, C5f4n*tt»»*KlB^^ 

^©^»*s«. ie*^6ff!*t>n&*i*fc*D 

C©±5fC, JRB/^->1fi 
©»K»®tf#*tfcfi»3*'C, 0. 2/tmaT©«'h 
50 [0 0 l 3] W. ±Kfi©«k5tc, x;t*yfe>hjftttv 



5 

f~-$tS.^tctb. 77^i? btt:©Jt5V^l^X h/^- 

> £ # ^ * ic «4>& < 1 1> hh/x ? - > fc»«rr 5 s 
ttft«& s& < . &mmm&i>i;x b *m?zm& 

T, ¥gfb&S£LTfr£l^Xh&tf£fTftt^ 
[00 14] 

5VX*VX?tt#7*^©S9ift-?;^g«4 tj&ft 
Kt UTAHM"** D Ae©W*ttttMI 5 Ti^Sn 

?7,b) 7)5«^l/r*Sfe©S££T?ttJ8WS:. 
[0 0 15] «*©^^fcit3iE3ttVX*£«4 

xi±3*mvrctz.?>\z$>z>. z. z.r\t, 7 

UXA3 tiS«4©a»r*jfi«Hi;T?***». #«fciSlr> 
*T*S£ij8*SSU». 7UXA3f77^g 

« ft U * Tc « iE V & Z> V » « ft 6 V» fe © ft X 
5 tVXm*1tl5i>*&te. :/UXA3i: 
-7X*3«4 L^ttTft^Mfc* 5> >^ft 

[0 0 16] ^Oi^ClT, If Attft 1 £0©cfc 
oKAtfTS. £©l$©A»£ia<5*; (1) ft^Sfi)«t 

-c^seTSW^n, *&. wttttmitsoftwia 

sisnscttas. K##2ttvx*&R4fttf:7>j 
XA3SiioT*««t>icftmsna. mh-zntc&ttft 
2 #yx * ffl \zm s ta v> «fc 5 fc y u x*a 3 © ta mm ic 

«KHfc©ft:©#«SnTV»5. cow. 3Kttx;^yt 
>htt Ofc) 6tbTVX^S«4 3&»6JRtfffl-r*»HP 

i^VTtt*«tttmK5©&a*<fc«srt-*. l# 

[00 17] C©**«Utt, 02©«fc'5K, SlPgB© 

■tmz&ifU mai$ort&at®nsiMnz>t. ma 

ffll/T<S3t©3M!ttAi*3tlfc»LTl/l 0 2 ~1 
/l 0 3 gg?fcMgLTL*5. £©fc». ««tttttt 
©jStt)8i5©JP3 tifcT?**«W , »<T*i«tf«* 
Z>o S&, K»S«8±©«36#7©JP4"bT#*«W- 

■t©ni9SST**«»0fcifi< , r*J:tJW& 
ftl Onm£HTC"J"*©38«a*bK 
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[0018] H-ctt. K*4&j£«-rs&»#, 

XB*8HTfEfflSnT^»<& , b©-p-H!) > T»*. 

[0019] v— wn&t#a\*\£>-j*x9M>?* 

aU^lMMMHtT**. Iz-lfittUTBAr-f* 
>l/— If, He-Cdl/-fO±3a4 6 0nm»fiH 
T©3fc##&n*t>fflT-HfrT*<&. «3C»7t 

r«XA , ^^-fe>h^*tfeSDeaSb^Vi©T. 0. 1 

[0 0 2 0] C©«fc3fttt»*fflWt, X/t*yte>h 
«E=¥ (Sift) «fftt3. ftSJHWLT. WttttTOMS 

*»fi««n4t. «^7©*fc3fcS6**«RJ6&2 

(^-^) :/P-teX£i&T, 0. lfim^ 

T©«*/^->sa*©*sffl v»T»/a-r-5 c turn 

[0 0 2 1] tfc, «3t«ttX/X*yfe>ha©**ai 
L£Bfr<7ift, R«#T«a:<*#-e«»©#*«bS 

aiS36»6±E©«/h/'«^->-*j*gfiiEb*»»*«aa:V» 
tztb. 7X^^ hJt©itS^e?l^^X h/^->ft#5 

fc, iP3»flt*Mtti/tmitta©[aia)&J**©Tr, ¥s<b 

[0 0 2 2] 03^^TM»l:±5in*7 
•fe > h3tte^©^Bttft^S. 0 3 ^ 

6nTv»fc»**jfetbT, vzirttzmmmzmw 

Ufc*-&©TX^»39»5©3t©i8a, »*«lx*fct>V» 
W lc*»t*S^38«tt*© 1 H«»©^^->«K9-r 

eajT#^>]fe»^A#$©HPgBt, Ttfftvm^H 

p«3&»jifi-r*t>©tb&. £©«r, lawjc^fc^i** 
s«4±©*mtt*r^iia 5 fcH3j»n3uni/t^->*iB 

Itl-St. @i)f3t9)&t€JeT#^)§BP6l5 (0. 3(imP; 
±©^tt) TBfl^ttlSiH^K^JWfttton* 

*HP* (0. 3/imKT©tffi *»6ttx/t*yfe> 
h&6©*e«?-r^. cniC<fcD. A#^§BPlfl5Ttt^ 
©fi*r*3t**«*#<. «^«P«T?»33e»*»2«£i[ 



(5) 

7 

ft, H*#t»i»H«iw«***». im\zn9->*im 

dtltt, e*«ftTHP«#6*#£"rft©*# 
«!!L»aV»tt«llt*lSlfcifi[ft03&lftKfiD3&«StSfc8& 

[0 0 2 3] ft^fl©«#ffi"ettK*W«**, 
£MHft, aHTRftWBc:*. £ft£K>±-r£;fci&, ft 

[0 0 24] 04 ttE 1 K*to£*>1i:1MBftR»tfc«a 
©*#0STfe5. ¥*WMS?©*&tt,'H©J:3&S i 

»«8o±fc«ifi*i 9«*»**n. £n*¥«flrr* 

X? (Mia) A*->©+£ffig-&fc-S;ffl/'^->2 0 i» 
ftifctt, JBiMW*fc^£fc>ttfl§/ , <*-->2 1 
TV>* e CCT?»436#««ll*fflV>T. ±fE©2 0©/^ 
*->ft-&fc>ti:TV>-5. HTtt, KBIflHS©* fcJIBSBft 
***#KLTl»*. HE#**fctH&3fctt±e20© 
^->2 0, 2 1*J»MU *£*»6©3t**ft»* 
k>Xl 2. »Kl/>;0 lfcj:9. tticlTCCD* 
^51 3T«««*fc«llf*. CCD**5«ftl4 
fcaVT. l*«7iA77rll 0 tt|»9Ift©»**» 

T**. JWM9fctt» 5 0 OnmJKUiCifcBftS^tfJ; 50 

VX^ ©£:bitT-£ 2 0 omfeU 1 5 ©<fc 5 

ttR©^*)*^-^*** 1 6©«fc5fc#e.ns. 18H 

fcKH©W«©«». ^to*fflWSt8WIRt/«!l«l»«ll 
ft^-T, £1©HS8MR1 8Sffl^TCCD*^5«*»H 
©*W!8fc&S«fc3fcW3gU fro, cn*«-3&!RI8T 

[0 0 2 5] Z\<Dtbt, SllH*WSLfc±5IC^SW& 

fUJB ltx;^^t> hSftftff &v>, «3t«7 1»« 

ft»r 5. *■©&> mytmz\}!]{h/v?->zmmz& 

F?HXy*>if, *SW**T*§«ft, Xilggft 
«Sfc«k D, A* y 7 r » \Z&fttt 7\ZM&2 Wtrt fi-> 
*-?7>?\zVTMj8 l T%Z.ttf-e%2><, Sk±(Di:5\Z, 

¥fifb^a$ ntz^mmm^ vvt, v \z& d s±ji© 
mitt! 7 1 t Lxwim-? zmmmmm 5 

Sftt#&<fcth Sil«8±l:fe0. 2 /mETF©* 50 
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[0 0 2 6] H5J4±K»S*»BI»Djif*^©«3t 
(fc^) ^ftSt". (a) ©±a{CA»fflyjXA2 
2^^V—if^5v7.^SS4©tf>{;A*-r^>o 0©* 

u *T©x»**«s»*n*. K»sn&fttt*ftR 

t UT«tt-f 4**tt*ffiK 5 t£*Nlii©£fa£ VX? 
SSi»8#9T^»SE^. £©<fc5K:LT> 
H©«fc5lC. #*@*R»S*D*LT. 0©«t5fc. 

tt©&fr#<?n5©-?*&+^iJ*a*n*. c©na. 

U— tf ftjWHft L&H n*T?ttX/t* y -fc> hft#M P 

lr»«W*«ft-r*fctt, (b) ©.fcifc, AftEXUX 
A2 2iWttJI§:7UX£2 3ftlWIHftflk>fcSS. de 
£t7H©J:5ttfMftU *•©&> (a) 
ftbT£#©»ftft3£7f-&. £©»£> de«Tt5 
«W"iE«fc«ft» ffflbT, I/— !f*©IHHT*M« 
#*UtWt??:/LttV>*5fc±IB:/'JXA2 2. 2 
3 ft#ij"TS Z\ i35MWT?*«. 
[0 0 2 7] 06 ttW-lf ft©g#Sftffi8[«l; 0 »V>» 

£ w-if * ft »3tm*4#s*/ , «-"r ck 5 tcffl^wtc 

»«>l/T»3fr**&«*bTVi6. 0©J:5fc> Aft 
ft lft. •7X^S«4±Ctg^6nfc7'JXA3©Att 
ffl±T. **2 4©J:5fc«HW*ct»cJ:"3Ttt:v»«l 

5 ictx^ ttmftitsc-rs ^ t^as-c* 

■!fft©AltA*q6t> 6feV> J: 5 (' W-ifftft^2-f5 d 
UK 

[0 0 2 8] 07ttXxyX7>KUlf-h#!&fc«k9 
vx^©JBH/^->fttt»as«±K:||DigUTHIi;^ 

^->ft»^w(c^-rss^ft^-r. 

[0 0 2 9] (a) Tttlt^tTA^ftSi^tttftL 
T, 0 2©J;5ttt^©/^->i:-7X^/'?^->a:© 
tt«^fc*ffj|ftffft5. ■€■©«, (b) ©ctdfc, "7 

fr»5. (c) ©±5H, Kfim^ftSiK 

(tlttLT, d sfcltvX^.hiS^ftffiMWfc 

#»LT, (a) ©«fc5fctt»©^^->tvx^^ 
->t©tt«^t>*fp*ftff)&:5. ^©^ (c) ©«fc 
■5fc, vx^ttt»ft«*U *58W©x;X*yfc>h 

ftte^ftff^5. nnft»DjgbTtt»^c;^-> 

[0 0 3 0] feg-g-ti-li-fCOViTtt, ft«O©-0fcttt 



(6) 
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[0 0 3 1] ^^Ttt, HI. 4<DJ&mm*KVTc&, 
05. 6<D®ftJjm&bWK)AnZ>Z.tW-?%Z>o 
[0 0 3 2] *%#m\t, *i|*#g«'\©X/\'* 

«jft#&-b*J8**WC»*. torn, tt*HcCr« 

/^->©£li#SttbV>fc&&B£&5© > C, £©f£|g 
3t*^m + T ttf < bT b * 5 ©T? V 7. £ 1 

[0 0 3 3] *«9!©x;'?*yfe>h3COWffl3S 
-5. 

[0 0 3 4] 5fe[rt)5E^fc«fc5fC, xn*yfe>hft© 
fcHfl/t^->«»rtU £©iS«£tt«^«#ib 

[0 0 3 5] aS*W^#«SH8fc*"T. 

©MiStRICT**. 0©«k3fcASfl'- > tfftl&5$ 
(1) STAIfrSi, tafl/t^-^ffiT? 

ttfflSn*. COR, **«WTtt, X/\**yfe>h# 

cntcko, u-if#it©/t7-©is*fc*><E3WM© 40 

[0 0 3 6] B 9 t*J8UI«5V7i'©4!!©*#«ftS 
1". (a) ttVX*^4fcJBW*#H«HCT3te*»» 

t«|!ift*hVX^&fflV»fc«T»*. (b) ttTT.^ 

(c) W7t*->«£j§MJI«©Wfflfcft*T«#tt»* 
[0 0 3 7] Z.<D&5\Z-?7s9mtiLtrUr->Mimt 50 
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10 

-r5^a*a*j:t3i«T#<5©T*h"Tx^»j«fc»a 

©«-&fctt, f r-f >y*©*iB>&«5NJBT*. 
(c) ©«je©*h^X*a<ffi#JT**. £©5M">7 
>F**<— X/t*->©(E9©»&* ^XCi&o&BB 

©ansa:<-r*i£T»D, «»T#»Tr»*. 

[0 0 3 8] N, (a) ~ (c) #SK:*bTV>£<fc5 
(c. JNWjr->©M3BlcinW4'->©i!!itt©ft3& 
HUOaSKW-SCfctt. **Lfcl»fcKH/1*->© 
i!!i»©*«£W<E:fcj&«TrS. W$fc#tiltft5. 

[00 3 9] 

[»9I©3Mi] *KW* i l i aW* : P©«IBJDXyp-feX 
Cfflvmil ftSffl^TO. lMmJ^T©»/1^-> 
©JMStfnatBfcfc*. *ra««©#£fl3V>&*&. 0. 
4/tmg«©«Wlini©IRff)fl«**35«. SttTttftl 0 
nm©^ft*T©ISH/^->*t1|^«l»HaffilCJ;o 

3t«^«Jl©«**TisrtBtlSD, *MMMHP©tWvfc 
fcJtitt-rszifcjWH**. StfTte* 0. 2m 

?^ti«SnT^5. b*»U 3t©e^stcjt^T^ 
X*/t*->©iM»*bK SRS^lck^Tj-jsMSft© 
«tt£fc#Stb^. Ba^TC^T*, fc£ 
V>ttX«Sto«fW**©*>© £&*&£©*£#* 

*IWr««Hk ^n-fexftffiSt^±lf©fe*©#<© 

it, ¥*#aj*©ff€rlS*D*±r**«. *»WfcJ; 

[0040] ssfe, *nmt*mftmmx&M*m 

[Bi9©ffi¥&IK9i] 

[01] *$8W©a*tt*fM!fc**-H. 
[0 2] x/t*yfc>M*©»»«M«t (HP^fifet 
#/t9-©IWR) SS-TH. 
[0 3] 3fc©gjfiAtf©#&©V7 t #/'<;5'-->#>e>©7£ 

©aaR«»»«bSKH. 

[04] 01 Cfifc-&fc*«fBStt»*fc*£©JWM!l£ 

[0 5] ±E»&^III»DjI1^©*»91©&#H 
S*f0. 

[0 6] j£HBi«SW— y%©2Jfc5c*3ifcJ:0«9'r 



(7) 
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[0 8] (BrfBH) ©« 

[09] ^hVX?©^©*^ (»rB0) £^0. 
[ffiH*©&9i] 

1 : V— tfAWft, 2 : U-lfiEttft. 3 : 

4 : j§Bjft»s (v^^ass) > 5 : gtetm on 



JO 
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h) , 8 : ttttSfc 9 : @#f* («R3tt) . 1 0 : A* 
y7rJi. 11:»IHU>X. 1 2 : *Mfcl/>X, 1 
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